SUMMARY Histamine is present in high concentrations in the intestine and we investigated the possibility that it might have a role here in intestinal transport. When added to the basal side of rabbit ileal mucosa in vitro histamine (10-4M) induced a short-lived increase in electrical potential difference 
The intestinal mucosa contains a rapidly turning over pool of histamine which appears to be derived largely from non-mast cell sources. - Using an in vitro technique previously described in detail,5 segments of stripped ileal mucosa were mounted in Perspex flux chambers. Tissues were bathed on both sides in buffer maintained at 37°C and of composition Na 146, K 4 2, Cl 125 8, HCO3 266, H2,PO4 02 HPO4 1 2, Ca 1 2, Mg 1 2, glucose 10 mMol/l, and pH 7 4. The buffer was stirred and oxygenated by a 95% oxygen 5% CO., gas lift system. In the experiments using a bicarbonate-free buffer, chloride was substituted for bicarbonate and 100% O., was bubbled through the buffer. Transmucosal potential difference was measured via saturated KCI in agar bridges and calomel electrodes using a high impedance digital voltmeter. Sodium chloride in agar bridges to silver/silver chloride electrodes were used to transmit the short-circuit current. This was adjusted initially each minute and later every five minutes. Experiments conducted later were performed using an automatic voltage clamp apparatus, which continuously adjusted the short-circuit current. Corrections were made for the fluid gap resistance as described by Field et Aminoguanidine, a specific inhibitor of the enzyme responsible for histamine catabolism, was used to determine whether histaminase was present in intestinal mucosa. Tissues were pretreated with 10-4M aminoguanidine (a dose which completely inhibits histaminase") and histamine dose response, using maximal percentage potential difference increases, were determined and compared with results from control tissues.
Statistical analysis was made using Student's t test for paired and unpaired samples and variability is expressed as mean ; one standard error of the mean. Materials used were histamine acid phosphate (Sigma Chemical Corporation), diphenhydramine (Park Davies Ltd), cimetidine (Smith, Kline & French Ltd), and aminoguanidine (Sigma Chemical Corporation).
Results
Histamine added to the aerosol side of ileal mucosa significantly increased potential difference, shortcircuit current, and tissue resistance, the changes in potential difference and short-circuit current being maximal at two minutes post histamine (Fig. l) (Fig. 2) .
The H2 receptor blocker cimetidine in concentrations between 10-2 and 10-4M did not influence electrical values in control tissues, nor did it influence the electrical response to histamine. However, equimolar concentrations of diphenhydramine, an H I receptor blocker, completely prevented the (Fig. 3) . In addition, diphenhydramine lowered potential difference and short-circuit current in tissues bathed in glucose-free buffer but not in those in glucosecontaining buffer. The influence of four different concentrations of diphenhydramine on the dose response curve to histamine is shown in Fig. 4 In the histaminase inhibition studies, aminoguanidine 10-4 M had no electrical effect when given alone. However, in tissues pretreated with aminoguanidine, histamine provoked an electrical response at lower concentrations than in control tissues. The curve was shifted to the left by aminoguanidine pretreatment (Fig. 6) , suggesting that histaminases are present in the tissues. 2 0±0:3 to 1 4±0 3 tmol/cm-2/hl (n=8, P<0 01). Although the flux data for the 15 minute period immediately after histamine addition are not presented, net chloride absorption was reduced (4-1 to 1 5 pmol/cm-2/h, P < 0 02, n = 9) because of a decrease in mucosa to serosa flux (12-2 to 9 8 pmol/ cm-2/h, P<0-01, n=9). The time courses for the effect of histamine on alkali secretion (Fig. 7) and on chloride flux are thus similar.
Ion fluxes were measured in response to histamine after pretreatment with diphenhydramine (10--4M). The changes in chloride fluxes induced by histamine were shown to be completely prevented by this HI blocker, although a slight fall in short-circuit current persisted (Table, C) . Diphenhydramine (10-4M) alone did not influence sodium or chloride fluxes and a fall in residual ion flux was not statistically significant (Table, B ). The decrease in short-circuit current induced by diphenhydramine in tissues in glucose buffer was not significantly different from the slight fall in short-circuit current seen in control tissues over the same time period.
Discussion
The presence of histamine receptors in the musculature of the small intestine has been supported by several investigations'3-'5 but their presence in intestinal mucosa has not been well described. Infusions of histamine into the mesenteric arterial system of dogs provoked marked secretion into the lumen, but it was suggested that this was due to leakage of fluid through a capillary network whose permeability had become markedly increased. '6 Recent studies'7 with a number of histamine receptor antagonists, however, have supported the idea that histamine receptors may be involved in intestinal ion transport, at least in rabbit ileum. Interpretation of the latter studies is dependent on the specificity of the histamine receptor antagonists used (see below) but the current studies lend additional weight to the concept of specific H I receptors in rabbit ileal mucosa.
The electrical responses to histamine were shown to be specifically blocked by diphenhydramine in a dose-related manner. Preliminary studies of electrical responses to histamine in rabbit jejunal and colonic mucosa and in human colonic mucosa suggest that these regions of the intestine respond in a similar manner (unpublished observations).
It is of interest to contrast the effects of histamine on the stomach with those on the intestine. In the former its activity seems to be mediated through H2 receptors23, while in the intestine it is clear that HI receptor mediated activity is responsible for its effect on transport. These data do not, of course, demonstrate a physiological role for histamine in intestinal transport but they do provide a possible mechanism by which absorption may be impaired in circumstances where histamine is liberated locally in the intestine. Such may be the case, for example, in intestinal allergies and systemic mastocytosis. 
